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,QWURGXFWLRQ
7KHSDSHUSUHVHQWVWKHUHSDLURIURDGVWHHOEULGJHIURPWKH;,;FHQWXU\LQ0RURYLF6HUELD>@7KHEULGJHZDV
EXLOW DW WKH EHJLQQLQJRI WKH WZHQWLHWK FHQWXU\ DQG LW LV XVHG IRU URDG WUDQVSRUW 7KH DSSHDUDQFHRI WKH EULGJH LV
VKRZQLQ)LJXUHZKLOHWKHEDVLFGDWDRQWKHEULGJHVWUXFWXUHDUHJLYHQLQ7DEOH


)LJ$SSHDUDQFHRIURDGVWHHOEULGJHLQ0RURYLF
7DEOH%DVLFGDWDRQWKHEULJHRYHU%RVXWULYHU±RYHUYLHZ
&KDUDFWHULVWLF 'HVFULSWLRQ
/RFDWLRQ 7KHYLOODJH0RURYLF0XQLFLSDOLW\6LG5LYHU%RVXW
&RQVWUXFWLRQSHULRG 3UREDEO\EHWZHHQDQG%XLOWE\WKHFRPSDQ\6FKOLFN''%XGDSHVW
%ULGJHW\SH 5RDGEULGJHIRUORFDOWUDIILF6WHHOEULGJHVWUXFWXUHPDGHRIPLOGVWHHOULYHWHG
3HULRGRIWKHILUVW
UHFRQVWUXFWLRQ
$FFRUGLQJWRRUDOLQIRUPDWLRQRILQYHVWRU±WKHSDYHPHQWVWUXFWXUHZDVUHSODFHGLQ
SHULRG7KHGHVLJQHUDQGFRQWUDFWRUXQNQRZQ
%DVLFPHDVXUHV Ȉ/  P
3DYHPHQWZLGWKE P
3HGHVWULDQSDWKVZLGWKE [P
7KHRYHUDOOZLGWKRIWKHEULGJH P
6WDWLFV\VWHP 6LPSHEHDPVZLWKFDQWLOHYHUVDQGSLYRWDOO\VXSSRUWHGDFFHVVEHDPV*HUEHUV\VWHP
3LHUV %RWKFRDVWDOSLOODUVEXLOWRIUHLQIRUFHGFRQFUHWH%RWKULYHUSLHUVEXLOWRIEULFNDQG
VWRQHEORFNV

:LWKLQWKHILUVWSDUWRIWKLVZRUN3DUW±$VVHVVPHQWFHUWDLQFRQFOXVLRQVZHUHGUDZQEDVHGRQZKLFKUHSDLU
VROXWLRQPXVWIXOILOOIROORZLQJUHTXLUHPHQWV
SURYLGHVWUXFWXUHWRDFWDFFRUGLQJWRGHVLJQHGVXSSRUWVFRQILJXUDWLRQLHHQDEOHXQLQWHUUXSWHGGLODWDWLRQRI
VWUXFWXUHLQWKHJOREDOVWUXFWXUHV\VWHP
UDLVHWKHORFDOVWDELOLW\RIDOOPDLQJLUGHUV¶WUXVVPHPEHUVWKDWGRQRWPHHWERWKORDGEHDULQJFDSDFLW\FULWHULD
SHUPLVVLEOHVWUHVVHVDQGXOWLPDWHOLPLWVWDWHFULWHULRQ
UHSODFHDOOGLODWDWLRQGHYLFHVZLWKWKRVHZDWHUSURRI
UHQHZSDYHPHQWVXUIDFLQJKRZHYHUGRQRWFKRRVHDVSKDOW
SURWHFWVWUXFWXUHIURPFRUURVLRQ
SURWHFWVWUXFWXUHIURPWKHHIIHFWVRIKDUPIXODJHQWVIURPWKHSDYHPHQW
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HQODUJHGULYHZD\DQGSHGHVWULDQSDWKV
HQDEOHUHOLDEOHLQVWDOODWLRQJXLGDQFHRQWKHEULGJH
VWUHQJWK WKH EULGJH VWUXFWXUH RU FKDQJH WKH VWUXFWXUDO VWDWLF V\VWHP DQG KHQFH UHVROYH WKH SUREOHP RI
H[FHHGHGVWUHVVHVLQVRPHVWUXFWXUDOHOHPHQWVDVZHOODVXQIDYRUDEOHG\QDPLFFKDUDFWHULVWLFVRIWKHEULGJH
3URSRVHGUHSDLUVROXWLRQ
$IWHU D WKRURXJK FRQVLGHUDWLRQ RI DOO WKH IDFWV UHODWHG WR WKH EULGJH FRQGLWLRQ 3DUW  ± $VVHVVPHQW WKH
UHTXLUHPHQWVIRUUHSDLUVROXWLRQRIWKHEULGJHVWUXFWXUHZHUHGHILQHG%DVHGRQLQYHVWRUV¶UHTXHVWVWKHUHDOL]DWLRQRI
WKHUHSDLUVROXWLRQLVGLYLGHGLQWRWKUHHSKDVHV7KHILUVWSKDVHLQFOXGHVUHVWRULQJWKHEULGJHWRWKHSURSHUFRQGLWLRQ
WKHVHFRQGSKDVHUHIHUVWRWKHLPSURYHPHQWRIWUDIILFFKDUDFWHULVWLFVRIWKHEULGJHZKLOHWKHWKLUGSKDVHLQFOXGHVWKH
FRQVWUXFWLRQRIQHZSLHUVZLWKVXSSRUWVLQSODFHRIWKHFXUUHQWMRLQWV7DEOH
7DEOH3KDVHVRIEULGJHUHSDLU±RYHUYLHZ
2.1. The first phase of repair - restoring the bridge to the proper condition 
2.2. Steel truss 
&KDUDFWHULVWLF UHSDLU GHWDLOV RI FRUURGHG DQG GHIRUPHG VWHHO VWUXFWXUH HOHPHQWV DUH VKRZQ LQ )LJXUHV  )RU
HOHPHQWV ZKHUH GHODPLQDWLRQ DQG VSDOOLQJ RI VWHHO ZHUH REVHUYHG DV FRQVHTXHQFH RI FRUURVLRQ UHSDLU VROXWLRQ
HQYLVDJHG WKH LQVHUWLRQRIQHZVWHHOVKHHWVEHWZHHQ WKHSURILOHVDERYH WKHH[LVWLQJVKHHWVDQGRUDGGLWLRQRIVWHHO
VKHHWV RQ WKH RXWHU VLGH LQ SODFHV ZKHUH FURVV VHFWLRQ ZDV UHGXFHG )LJXUH  )RU HOHPHQWV WKDW KDYH VXIIHUHG
VLJQLILFDQWGHIRUPDWLRQFXWWLQJDQGUHSODFLQJRIWKHHQWLUHHOHPHQWZHUHSODQQHG)LJXUH






5HSDLUSKDVH 'HVFULSWLRQ
7KHILUVWSKDVHUHVWRULQJWKH
EULGJHWRWKHSURSHUFRQGLWLRQ
6WUXFWXUH
 UHSDLURIFRUURGHGDQGGHIRUPHGVWHHOHOHPHQWV
 GLODWDWLRQHQDEOLQJVHFXULQJWKHUHTXLUHGVSDFHIRUVWUXFWXUHFRDVWDOSLOODUZDOO
 UHSDLURIEHDULQJVRQFRDVWDOSLOODUV
 VWUHQJWKHQLQJRIYHUWLFDOPDLQJLUGHUVE\LQVWDOOLQJWKHQHZEUDFLQJV
 VWUHQJWKHQLQJRIWUXVVFKRUGPHPEHUV
 UHSDLURIULYHUSLHUV
 6WUXFWXUHSURWHFWLRQ
 SURWHFWLRQRIWKHORZHUSDUWVRIWKHVWUXFWXUHZLWKSURWHFWLYHFRYHUV
 DQHZV\VWHPRISURWHFWLRQDJDLQVWFRUURVLRQ
 DQHZSDYHPHQWOD\HU
)XQFWLRQDOLW\
 QHZGLODWDWLRQGHYLFHVDFURVVWKHHQWLUHZLGWKRIWKHGULYHZD\DQGSHGHVWULDQSDWKV
7KHVHFRQGSKDVH
LPSURYHPHQWRIWUDIILF
FKDUDFWHULVWLFVRIWKHEULGJH
,PSURYHPHQWRIWUDIILFIORZ
 SDYHPHQWHQODUJHPHQWHQDEOHGE\GLVDVVHPEOLQJWKHHGJHSDUWVRIWKHH[LVWLQJSDYHPHQW
VWUXFWXUHDQGLQVWDOODWLRQRIQHZZLWKHPEHGGHGFXUEV
 LQVWDOODWLRQRIQHZSHGHVWULDQSDWKVRQERWKEULGJHVLGHV
)XQFWLRQDOLW\
 PRXQWLQJRIUDFNVIRUWKHLQVWDOODWLRQVRQWKHEULGJHDYDLODEOHDQGWKHEHVWSODFHXQGHU
SHGHVWULDQSDWKV
7KHWKLUGSKDVHFRQVWUXFWLRQ
RIQHZSLHUVZLWKVXSSRUWVLQ
SODFHRIWKHFXUUHQWMRLQWV
)XQFWLRQDOLW\
 ,QFUHDVHWKHILUVWWRQQHIUHTXHQF\RIYHUWLFDORVFLOODWLRQVIURPWKHFXUUHQWQ9§+]WRQ9§
+]:LWKWKLVWKHIXQGDPHQWDOIUHTXHQF\RIRVFLOODWLRQZRXOGEHVKLIWHGDZD\IURPWKH
IUHTXHQF\UDQJHRISHGHVWULDQVZDON
 ,PSURYLQJWKHIXQFWLRQDOLW\RIGLODWDWLRQGHYLFHVHVSHFLDOO\WKRVHRYHUWKHMRLQWVRQWKH
DFFHVVEHDPVFRQQHFWLRQV
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
)LJ6WUHQJWKHQLQJRIHOHPHQWE\LQVHUWLQJWKHQHZVWHHOVKHHWDERYH
WKHH[LVWLQJRQHDFKLHYHFRQQHFWLRQE\SODFLQJEROWV
)LJ5HSODFHPHQWRIGHIRUPHGHOHPHQW 
,QDGGLWLRQWRWKHUHSDLURIORFDOGDPDJHVWKLVSKDVHDOVRLQFOXGHVZRUNVRQVWUHQJWKHQLQJRIWKHEULGJHVWUXFWXUH
,WKDVEHHQIRXQGWKDWH[LVWLQJVWUXFWXUHVGHVSLWHWKHUHSDLURIGDPDJHGHOHPHQWVGRHVQRWPHHWWKHUHTXLUHPHQWVVHW
E\ FXUUHQW VWDQGDUGV EDVHG RQ FRQWURO FDOFXODWLRQ )LJXUH  VKRZV FURVVVHFWLRQ ZKHUH QHZ HOHPHQWV IRU
VWUHQJWKHQLQJRIWKHVWUXFWXUHDUHPDUNHG


)LJ7KHVWUHQJWKHQLQJDQGVWUXFWXUHSURWHFWLRQHOHPHQWV
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
6WDELOLW\DQDO\VLVRIYHUWLFDOURGVUHYHDOHGWKHQHHGWRUHGXFHWKHLUEXFNOLQJOHQJWKV([LVWLQJEUDFLQJVPDGHRI
WZR/[[SURILOHV)LJXUHGHWDLODDQGSODFHGZLWKWKHDLPRIUHGXFLQJWKHEXFNOLQJOHQJWKRIYHUWLFDO
URGVDUHUHPRYHGDQGUHSODFHGZLWKQHZEUDFLQJVPDGHRIWZR>SURILOHVSRVLWLRQHGDSSUR[LPDWHO\RQHDFKRQH
WKLUG RI YHUWLFDO URGV KHLJKW )LJXUH  ± GHWDLO E'HWDLOV RI WKH QHZEUDFLQJV DQGYHUWLFDO URGV DUH SUHVHQWHG LQ
)LJXUH


)LJ%UDFLQJVEHWZHHQYHUWLFDOPHPEHUVRIVWHHOWUXVV
$VH[LVWLQJVWUXFWXUHPXVWVDWLVI\WKHFDSDFLW\UHTXLUHPHQWVVHWE\FXUUHQWVWDQGDUGVFDOFXODWLRQVKRZHGWKDWLWLV
QHFHVVDU\WRFDUU\RXWVWUHQJWKHQLQJRIWKHERWWRPFKRUG)LJXUHKLJOLJKWVDQHZ/[[SURILOHVDGGHGWR
WKHH[LVWLQJFURVVVHFWLRQRIFKRUGPHPEHUV

)LJ6WUHQJWKHQLQJWKHFKRUGPHPEHUVRIVWHHOWUXVV
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
7KLVSKDVHDOVRLQFOXGHVSURWHFWLRQZLWKVWHHOVKHHWPPWKLFNZLWKD]LQFFRDWLQJ±DSSOLHGXVLQJKHDWKRWGLS
JDOYDQL]HGVWHHOVKHHWV)LJXUHGHWDLO7KHUROHRIWKLVVKHHWLVWRSUHYHQWZDWHUIURPHQWHULQJWKHERWWRPIODQJH
RI WKH PDLQ WUXVV $OVR UHSODFHPHQW RI WKH H[LVWLQJ SDYHPHQW OD\HU  PP WKLFN ZLWK QHZ 00$ PHWK\O
PHWKDFU\ODWHSDYHPHQWOD\HURQWKHURDGZD\SHGHVWULDQSDWKVDQGFXUEV)LJXUH±GHWDLOLVSODQQHGZLWKLQWKLV
SKDVH
2.2.1. River piers 

,QDGGLWLRQWRWKHZRUNVGHVFULEHGZLWKLQWKHUHSDLUDQGVWUHQJWKHQLQJSKDVHVRIWKHVWHHOVWUXFWXUHWKHIROORZLQJ
UHSDLUZRUNVRQWKHULYHUSLHUVRIWKHEULGJHZHUHFRQVLGHUHG
5HPRYDORIIULDEOHPRUWDUIURPWKHMRLQWVDQGILOOLQJWKHPZLWKQHZPRUWDUUHSRLQLWLQJ
 5HEXLOGLQJRIWKHVWRQHFRUQLFHDWWKHSLHUVWRS
 ([HFXWLRQRIUHLQIRUFHGFRQFUHWHFRUQLFHDURXQGWKHFXERLGEHDULQJV
 6WUHQJWKHQLQJRIWKHSLHUVZLWKUHLQIRUFHPHQW160WHFKQLTXH

,QRUGHUWRLQFUHDVHWKHVKHDUFDSDFLW\DQGGXFWLOLW\RISLHUVSODFHPHQWRIUHLQIRUFHPHQWLQWKHKRUL]RQWDOMRLQWVRQ
ORQJLWXGLQDO  IODW VLGHV RI WKH SLHUV )LJXUH  VKRXOG EH SHUIRUPHG $V UHLQIRUFHPHQW *)53 URGPD\ EH XVHG
)LJXUH5HFRPPHQGHGGLDPHWHU RI WKH URGV LV PP DQG WKH\ DUH SODFHGRQ HDFK IRXUWK EULFN URZRI SLHU
KHLJKW DERYH WKH KLJK ZDWHU OHYHO 7KH XVXDO OHQJWK RI WKHVH URGV LV  P 5RGV DUH EHLQJ PRXQWHG RQ WKH
ORQJLWXGLQDOSLHU VLGH LQ WKH WRWDO OHQJWK ZLWKRXW FRQWLQXLQJ$OVR UHSRLQLWLQJZDVSODQQHGDV D UHSDLUPHDVXUH
UHIHUULQJ WR WKHKRUL]RQWDO DQGYHUWLFDO MRLQWV IURPZKLFK WKHPRUWDUZDVZDVKHGRXW DW DGHSWKRI VHYHUDO FPRU
PRUWDUKDYHORVWLWVPHFKDQLFDOSURSHUWLHVLQWLPHIULDEOHPRUWDU

 
)LJ6WUHQJWKHQLQJRIPDVRQU\EULGJHSLHUV
 
)LJ*)53URGVIRUUHLQIRUFLQJSLHUV 

2.3. The second phase of repair - improvement of traffic characteristics of the bridge 
,QWKLVSKDVHLQRUGHUWRLPSURYHWKHWUDIILFFKDUDFWHULVWLFVRIWKHEULGJHURDGZD\HQODUJHPHQWZDVSODQQHGE\
UHORFDWLRQRIWKHH[LVWLQJSHGHVWLUDQSDWKVWRWKHRXWHUVLGHRIEULGJH)LJXUH
3DYHPHQWHQODUJHPHQWIURPH[LVWLQJPWRPLVSURYLGHGE\GLVPDQWOLQJRIHGJHSDUWVRIWKHH[LVWLQJ
SDYHPHQW VWUXFWXUH H[LVWLQJ SHGHVWLUDQ SDWKV DQG E\ DVVHPEOLQJRI QHZ HPEHGGHG FXUEV )LJXUH   GHWDLO D
3URWHFWLRQRIWKHERWWRPIODQJHRIWKHPDLQWUXVVIURPZDWHUSHQHWUDWLRQDQGLWVLQIOXHQFHLVSURYLGHGLQWKHVDPH
PDQQHUDVGHVFULEHGZLWKLQWKH3KDVH)LJXUHGHWDLOE
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3HGHVWULDQSDWKVDUHH[WHQGHGIURPPWRP)LJXUH±GHWDLOD%HVLGHVZLGHQLQJWKHSDYHPHQWDQG
SHGHVWULDQSDWKVSURSRVHGVROXWLRQZRXOGDOVRFRQWULEXWH WR WKHVLJQLILFDQWO\JUHDWHUSHGHVWULDQVDIHW\DQGHQDEOH
HDVLHULQVWDOODWLRQJXLGDQFHIURPRQHFRDVWWRDQRWKHU)LJXUH±GHWDLOE



)LJ,PSURYHPHQWRIWUDIILFFKDUDFWHULVWLFVRIWKHEULGJH
2.4. The third phase of repair - construction of new piers with supports in place of current joints 
'\QDPLFDQDO\VLVRIWKHH[LVWLQJEULGJHVWUXFWXUHVKRZHGWKDWWKHIXQGDPHQWDOIUHTXHQF\RIRVFLOODWLRQVLV§
+]ZKLFKLVFORVHWRWKHIUHTXHQF\UDQJHRISHGHVWULDQVZDONWR+]WKDWLVXQIDYRUDEOHLQWHUPVRIIXQFWLRQDOLW\
)LJXUH  VKRZV SURSRVHG VROXWLRQ ZKLFK ZRXOG FKDQJH WKH VWDWLF DQG G\QDPLF V\VWHP RI WKH EULGJH 
DQG LQ WKLV ZD\ WKH IXQGDPHQWDO IUHTXHQF\ RI RVFLOODWLRQ ZRXOG EH VKLIWHG DZD\ IURP WKH IUHTXHQF\ UDQJH RI
SHGHVWULDQVZDON
$OVRWKLVSKDVHLQFOXGHVUHSODFHPHQWRIDOOGLODWDWLRQVSDUWLFXODUO\WKRVHDERYHWKHMRLQWVRQEHDPWUXVVJLUGHUV
FRQQHFWLRQV)LJXUH±GHWDLO


)LJ&RQVWUXFWLRQRIQHZSLHUVZLWKVXSSRUWVLQSODFHRIFXUUHQWMRLQWV
&RQFOXVLRQV
7KURXJKWKLVFDVHVWXG\DXWKRUVRIWKHSDSHUVKRZKRZWKHVWUXFWXUHFRXOGEHVXFFHVVIXOO\UHSDLUHG,QGHILQLQJRI
UHSDLUVROXWLRQRQHRI WKHELJJHVWSUREOHPVZHUHWKHFRQGLWLRQVGHILQHGE\LQYHVWRUZKLFKIRUILQDQFLDOUHDVRQV
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UHTXHVWHGSKDVHGH[HFXWLRQRIZRUNV$OVRWKHIXOILOOLQJWKHIXQFWLRQDOLW\FRQGLWLRQVLQWHUPVRIG\QDPLFUHVSRQVH
RI WKH EULGJH VWUXFWXUH KDV EHHQ D SDUWLFXODU SUREOHP EHFDXVH LW ZDV QHFHVVDU\ WR LQFUHDVH WKH FKDUDFWHULVWLF
IUHTXHQF\RIWKHEDVLFYLEUDWLRQWRQH7KHRQO\VROXWLRQLVWRFKDQJHWKHVWDWLFDQGG\QDPLFV\VWHPZKLFKFRXOGEH
DFKLHYHGE\FRQVWUXFWLRQRIQHZSLHUVZLWKVXSSRUWVLQSODFHRIFXUUHQWMRLQWV,QDGGLWLRQVRPHRULJLQDOWHFKQLTXHV
RI UHSDLU DQG VWUHQJWKHQLQJ DUH EULHIO\ SUHVHQWHG ZLWK ZKLFK VDIHW\ ORDG EHDULQJ FDSDFLW\ GXUDELOLW\ DQG
VHUYLFHDELOLW\RIWKHH[LVWLQJVWUXFWXUHFRXOGEHLQFUHDVHG
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